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ABSTRACT — A new species of the new genus Oahuhawaiiana (Turbellaria, Tricladida, Maricola)

from the Manoa Stream, Honolulu, Oahu Island, Hawaii, is described: Oahuhawaiiana kazukolinda

Kawakatsu et Mitchell, gen. et sp. nov. This pigmented species with two eyes inhabiting an epigean

freshwater locality seems to be a marine relict. It has been placed tentatively in the Maricola family

Bdellouridae Diesing, 1 862. The spherical cocoon without a stalk of this species contains 4 juveniles.

INTRODUCTION

Mr. Ichiro Tanaka, as a special trainee at the

East-West Center in Honolulu, Hawaii, from

June, 1966, to July, 1967, collected a number

of specimens of a small planarian and its cocoons

from Manoa Stream, which is located within the

city (lat. 21°19'N and long. 157 \50'W; alt. ap-

proximately 300 m). Most of the samples were

fixed with Bouin's fluid and sent to Kawakatsu

for identification, together with brief sketches of

the general appearance of some live specimens

and cocoons. Mr. Tanaka also cultured several

live specimens and cocoons in his laboratory

(water temp. 22-25 C, pH 6.2-6.4) [1]. Tanaka's

collection was designated as Kawakatsu's Specimen

Lot No. 596. Because of the scarcity of well-

preserved, fully sexually mature specimens in this

material, Kawakatsu waited long to obtain

additional specimens from this locality.

Although numerous specimens of Dugesia

species were collected from the same and two

additional localities in Honolulu by Mr. Tanaka
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(in 1966 and 1967) and Dr. Y. Hirao (in 1976

and 1977), the first species in question was never

recollected [1, 2]. Recently a Dugesia species

from Honolulu was identified as D. dorotocephala

(Woodworth, 1897) [3,4]. At the time the

Dugesia species was studied, Kawakatsu made a

very careful reexamination of his serial sections

of the first species and succeeded in a general

interpretation of the genital anatomy and re-

construction of the copulatory apparatus. After

discussions, we have concluded that this animal

is a peculiar retrobursal form of triclad turbel-

larian representing a new genus and species. We
tentatively assign this monotypic genus to the

family Bdellouridae.

MATERIALS AND METHODS

Two preserved specimens and cocoons

were photographed in Kawakatsu's laboratory.

Twenty-two specimens were cut in serial sagittal

sections (7-8 pan) and were stained with

Delafield's hematoxylin and erythrosin. A single

sexually mature specimen was prepared in w'

mount without staining.
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SPECIES DESCRIPTION

Order Tricladida

Suborder Maricola or Retrobursalia

Family Bdellouridae Diesing, 1862 [5]

Genus Oahuhawaiiana Kawakatsu et Mitchell

gen. nov.

Definition Bdellouridae of normal body form;

without adhesive disc; inhabitant of freshwater;

head of low triangular form with a pair of very

slight auricular expansions; pigmented; with two

eyes and a single pharynx; testes rather few,

Fig. 1. Oahuhawaiiana kazukolinda gen. et sp. nov. from the Manoa Stream, Honolulu, Hawaii. A-C:
Photographs of 3 preserved specimens, dorsal views (Specimen Lot No. 596). D: Cocoons. E: Pre-

served whole-mount specimen (No. 596 w). F: Photomicrograph of the sagittal pharyngeal section

(No. 596 h; holotype). 1 and 3, longitudinal fibers of outer muscle zone; 2, circular fibers of outer

muscle zone , 4, longitudinal fibers of inner muscle zone; 5, circular fibers of inner muscle zone, phi,

pharynx lumen.
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extending posteriorly to the level of a pair of

female genital pores; penis normal, consisting of

bulb and papilla; common sperm duct entering

bulbar cavity; single ejaculatory duct normal; a

pair of ovaries in the usual anterior position;

common genital pore opening into the common
genital antrum; a pair of copulatory bursae

situated posterior to the common genital pore,

each having a narrow, ventral, bursal canal

opening separately into the posterior part of the

female genital canal; female genital canal opening

into the common genital antrum anteriorly and

into the single seminal bursa posteriorly; seminal

bursa connected by a narrow seminal bursa-

intestinal duct to an intestinal cross-link;

ovovitelline ducts separately entering the middle

part of the female genital canal.

Type species The type and only known species

is named and described as follows:

Oahuhawaiiana kazukolinda

Kawakatsu et Mitchell

sp. nov.

The specific name we have chosen for this

unusual planarian has been compounded from the

given names of Mrs. Kawakatsu (Kazuko) and

Mrs. Mitchell (Linda), whose help to us through

the years has been invaluable during the course

of our studies.

Description This is a small, slender, pigmented

species with two eyes. Live, sexually mature

specimens measure 6 to 8 mm in length and 0.5

to 0.8 mm in width. Preserved animals are

somewhat contracted (Fig. 1A-C, E). The head

is of a low triangular form with a bluntly pointed

anterior end. The auricles are represented only as

a pair of gentle expansions occurring postero-

lateral^ on the head. There is no "neck" or

narrowing of the body behind the head. The

posterior end of the body is bluntly pointed

(Fig. 1A-C, E).

The ground color of the dorsal surface of the

animal is light yellowish brown. The midline is

striped with a rather wide, longitudinal yellowish

band. The body margin and the areas above

the pharynx and copulatory apparatus are of a

lighter hue (Fig. 1A-C, E). Numerous micro-

scopic, brown pigment spots are scattered on the

dorsal surface (Fig. IE). The ventral side is

light yellow.

The dorsal epithelium is much thicker than the

ventral. The frontal adhesive glands are well

developed (Fig. 3A).

The general position and arrangement of

organs are shown schematically in Figure 2.

Fig. 2. General view of a sexually mature specimen

of Oahuhawaiiana kazukolinda gen. et sp.

nov., a composite schematic drawing from the

whole mount (No. 596 w) and several serial

sagittal sections (No. 596 a, h, p, and r). aso,

auricular sense organ; cb, copulatory bursa;

cgp, common genital pore; csd, common
sperm duct; e, eye; fgp, female genital

pore; icl, intestinal cross-link; m, mout!

o, ovary; od, ovovitelline duct; pb

bulb; ph, pharynx; sb, seminal

sbid, seminal bursa-intestinal duct;

miducal vesicle; t, testis; yg, yol
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Two rather large eyes are situated on the dorsal about, or slightly less than, one-third the width
side of the head. The distance between them is of the head at the level of the eyes. Each eye

Fig. 3. Oahuhawaiiana kazukolinda gen. et sp. nov., sagittal section (No. 596 h; holotype). A: Head.
B: Anterior part. C: Near midsagittal section, br, brain; e, eye; fag, frontal adhesive gland;
i, intestine; o, ovary; t, testis; yg, yolk gland.
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is enclosed in an elliptical, pigment-free ocular

area (Figs. 1A-C, E, 2). A nonpigmented auric-

ular sense organ is conspicuous on each postero-

lateral side of the head; each is of the shape of a

willow leaf.

The pharynx is situated behind the middle of

the body and measures nearly one-fifth of the

body length. The common genital pore is situated

in the midventral line at the level of the middle

of the postpharyngeal region (or slightly anterior

to this level) (Figs. IE, 2). A pair of female

genital pores (bursal pores or vaginal pores)

open on each side of the midventral line pos-

terior to the level of the common genital pore

(Fig. 2). However, these pores cannot be per-

ceived in whole, preserved specimens even when

examined with the higher magnifications of a

binocular stereomicroscope.

The anterior intestinal trunk bears 8 to 10 pairs

of lateral branches. Each posterior trunk has

10 to 12 short branches. In the caudal region,

2 or 3 pairs of these branches are extended medially

and unite to form transverse intestinal connections,

or cross-links (Fig. 2). The inner musculature of

the pharynx consists of a moderately thick layer

of circular fibers adjacent to the ciliated epi-

thelium of the pharyngeal lumen and a thin layer

of longitudinal ones. The outer musculature of

the pharynx consists of an outer, thin layer of

longitudinal fibers; an inner, thin layer of cir-

cular ones; and a third, loose and inconspicuous

layer of longitudinal fibers (Fig. IF).

A pair of moderately large ovaries occur in

the ventral space between the third or fourth

lateral branches of the anterior intestinal trunk.

Each ovary contains 3 to 5 ova (Figs. 2, 3B).

Yolk glands (or vitellaria) are distributed through-

out the body in the surrounding parenchyma

(Figs. 2, 3A and C).

The testes are rather few, of moderate size,

and located dorsally. In the prepharyngeal region,

they are arranged on either side of the midline in

two longitudinal rows. In the pharyngeal and

postpharyngeal regions, they are arranged almost

in a single row on either side of the body. The

testes extend from a level just anterior to the ovaries

to near the posterior level of the female genital

pores (Figs. 2, 3B and C, 7A-D). Their total

number is estimated to be about 25 to 30 (of

which about 20 are located in the prepharyngeal

region).

Of 22 specimens sectioned and examined, only

4 proved to be fully sexually mature (Lot No. 596

a, h, p, and r). Nine of the other specimens were

also in sexual development but not fully mature.

Although both the penis and common genital

pore were present in these latter animals, the

female genital pores and bursae were not dif-

ferentiated (Lot No. 596 i-m, o, q, s, and u),

although parts of the bursal canal were evident

in some. The remaining 9 specimens had no

sexual organs.

Figure 4 (A and B) shows sagittal views of

the copulatory apparatus of 2 specimens (Lot

No. 596 h, the holotype; and p). Photomicro-

graphs of the parts of the copulatory apparatus

of 9 specimens (including non-fully mature

animals) are also shown in Figures 5 (A-J),

6 (A-J) and 7 (A-D).

The penis consists of a very large, hemiglobose

bulb and a large, moderately long, conical papilla

of symmetrical shape (Figs. 4A and B, 5A-H,

6A-J). Both the bulb and papilla are weakly

muscular. The two sperm ducts run posteriorly

to about the anterior level of the common genital

pore, where they abruptly reverse their curve

anteriorly. At about the level of the mouth they

course inwardly to form remarkably developed

spermiducal vesicles on each side of the body

between levels just posterior to the mouth and just

anterior to the middle of the penis papilla (Figs. 4A
and B, 51 and J). On the anterolateral sides of

the penis bulb, each spermiducal vesicle ascends

and forms a narrow tube. These tubes converge

in the posterior part of the bulb uniting to form

a single, long, slightly widened duct (common

sperm duct) that continues on into the bulb to

open into a rounded, narrow lumen, or bulbar

cavity (Figs. 4A and B, 6A and B, 7 A-C, H).

The bulbar cavity continues into the papilla as a

narrow ejaculatory duct, which opens at the tip of

the papilla (Figs. 4A and B, 5A-C, 6A-E, H-J).

The penis lumen (both the bulbar cavit-

ejaculatory duct) is lined with a glandular,

epithelium. Below this epithelium, ther

layer of circular muscle fibers. Th'
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of the common sperm duct in the bulb is similar

to that of other parts of the penis lumen. Moder-

ately erythrophilous penis glands open into the

penis lumen (Figs. 4A and B).

The surface of the penis papilla is covered with

a tall, glandular, nucleate epithelium, below which

there are two layers of muscle fibers, one a slightly

thickened layer of circular fibers and the other a

Ph csd

100 micro

Fig. 4. Oahuhawaiiana kazukolinda gen. et sp. nov., semidiagrammatic sagittal views of the copulatory

apparatus. A : No. 596-h (holotype). B : No. 596-p (paratype). be, bulbar cavity; bd, bursal duct;

cb, copulatory bursa; ca, common genital antrum; cgp, common genital pore; csb, cavity of the

seminal bursa; csd, common sperm duct; ed, ejaculatory duct; fgc, female genital canal; fgp,

female genital pore; ich, intestinal cross-link; m, mouth; ma, male genital antrum; od, ovovitel-

lin duct; pb, penis bulb; ph, pharynx; pp, penis papilla; sb, seminal bursa; sbid, seminal

bursa-intestinal duct; sd, sperm duct; sg, shell gland; sv, spermiducal vesicle.

Fig. 5. Oahuhawaiiana kazukolinda gen. et sp. nov., copulatory apparatus (No. 596 h; holotype).

A-H : Serial near midsagittal sections. I and J : Near midsagittal sections (No. 596 h). be,

bulbar cavity; bd, bursal duct; cgp, common genital pore; csd, common sperm duct;

ed, ejaculatory duct; fgc, female genital canal; icl, intestinal cross-link; m, mouth;
ma, male genital antrum; nc, nerve cord; od, ovovitelline duct; pb, penis bulb; ph,

pharynx; pp, penis papilla; sb, seminal bursa; sg, shell gland; sv, spermiducal vesicle.
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Fig. 5
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Fig. 6. Oahuhawaiiana kazukolinda gen. et sp. nov., copulatory apparatus of 8 paratypes. A: No. 596-a.
i No. 596-i. C: No. 596-k. D: No. 596-m. E-G: No. 596-p. H: No. 596-q. I: No. 596-r.
J: I 596-s. bd, bursal duct; cgp, common genital pore; csb, cavity of the seminal bursa;
csd, common sperm duct; ed, ejaculatory duct; fgc, female genital canal; icl, intestinal cross-link;
m, mouth; ma, male genital antrum; sb, seminal bursa.
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Fig. 7. Oahuhawaiiana kazukolinda gen. et sp. nov., copulatory apparatus (No. 596 h;

holotype). A-D: Serial sagittal sections through the female genital pore, cb,

copulatory bursa; fgp, female genital pore; t, testis; yg, yolk gland.



496 M. Kawakatsu and R. W. Mitchell

thin layer of longitudinal fibers. The male

genital antrum is a wide, cup-shaped cavity that

opens at the common genital pore posteroventrally.

It receives the female genital canal via an opening

in its midposterior region (therefore, the pos-

teroventral part of the genital antrum seems to

be a common genital antrum, which opens at a

common genital pore) (Figs. 4A and B, 5A-H,

6A-J). The walls of the male and common antra

are covered with a tall, glandular, nucleate epi-

thelium, below which there are two muscle layers,

a slightly thickened one of the circular fibers and

an outer, thin one of longitudinal fibers. The

glandular epithelium of the posterodorsal part of

the male antrum is more developed than that in

other antral regions.

The anatomy of the female part of the copulatory

apparatus is complicated (Fig. 2). Each female

genital pore leads into a moderately wide cavity,

the copulatory bursa. It is an elongated spheroid

(Figs. 4A, 7A-D), or it is club-shaped (Fig. 4B).

Its inner wall is lined with a glandular, nucleate

epithelium. The lining epithelium at the begin-

ning of the bursa (near the female pore) is ciliated.

Anteriorly, the bursae form long, narrow ducts

(bursal ducts or bursal canals) that open separately

into the posteroventral portion of the female

genital canal (Figs. 2, 4A and B, 5A-D, H, 6E).

Both the bursae and the bursal canals are sur-

rounded by a thin coat of circular muscle fibers.

Sperm masses occur in the bursal canals.

The female genital canal is a rather long and

wide duct. It is lined with a ciliated, glandular,

nucleate epithelium, below which there is a thin

layer of circular muscle fibers. The female canal

receives a pair of thin ovovitelline ducts

midventrally (Figs. 4A and B, 5C). The wall of

the anterior, slightly widened portion of the female

canal is pierced by the ducts of heavily erythro-

philic glands (shell glands) that open into the

canal (Figs. 4A, 5A-H, 6A-J). This portion of

the canal is filled with fine erythrophilic granules.

The posterior, terminal portion of the female

genital canal opens into the widened cavity of a

bursa- 1 ike organ, or seminal bursa. The seminal

bursa is giobose (Figs. 4A, 5G and H) or spheroidal

(Figs. 4B, 6F and G) and is without a muscular

coat. Its wall consists of tall, glandular, epithelial

cells, of which most have insunk nuclei. The

cavity of the seminal bursa is connected by a long,

narrow duct (seminal bursa-intestinal duct) to an

intestinal cross-link lying posterior to the seminal

bursa (Fig. 4A) or to a cross-link lying to the

anterior (Fig. 4B).

The egg-capsule, or cocoon, is spherical (0.3-

0.4 mm in diameter) and does not bear a stalk

(Fig. ID).

Type series Holotype. One set of sagittal serial

sections (Specimen Lot No. 596 h, 1 slide) will be

deposited in the Department of Zoology, National

Science Museum (Nat. Hist.), Tokyo. Two para-

types, a set of serial sagittal sections (No. 596 p,

1 slide) and 1 specimen as whole mount (No.

596 w), will also be deposited in the same Museum.

The other slides, including several paratypes

(No. 596 a, i-m, o, q-s, and u), and other slides of

sexually immature specimens, as well as cocoons

preserved in 70% ethanol, are retained by the

senior author (Kawakatsu's laboratory, Fuji

Women's College, Sapporo).

Type locality Manoa Stream (upper part of

the Manoa-Palolo Drainage Canal), St. Louis

Heights, Honolulu, Oahu Island, Hawaii, U.S.A.

[4; see footnote].

Taxonomic remarks and differential diagnosis

To the present, 8 species of retrobursal triclads

inhabiting freshwater are known. They are as

follows

:

Balliania thetisae Gourbault, 1978, from Tahiti

[6]; Debeauchampia anatolica Benazzi, 1981, from

Asiatic Turkey [7]; Mitchellia sarawakana

Kawakatsu et Chapman, 1983, from Sarawak in

East Malaysia, Borneo Island [8]; Opisthobursa

mexicana Benazzi, 1972 (=Dimarcus villalobosi

Mitchell et Kawakatsu, 1972), and Opisthobursa

josephinae Benazzi, 1976, from Mexico [9-11];

Opisthobursa! sp. Kawakatsu et Mitchell, 1983,

from Guatemala [12]; Rhodax evelinae Marcus,

1946, from Brazil [13]; and Eviella hynesae Ball,

1977, from Australia [14].

Of these, the genera Balliania, Debeauchampia

and Mitchellia have been placed tentatively in

the family Procerodidae Diesing, 1862 [5], sub-

order Maricola (=Retrobursalia). The genus

Opisthobursa belongs to the Maricola family

Dimarcusidae Mitchell et Kawakatsu, 1972 [10]
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(=Opisthobursidae Benazzi et Giannini, 1973

[15]) [12]. The genera Rhodax and Eviella have

been placed tentatively in the family Dugesiidae

Ball, 1974 [16], suborder Paludicola (= Pro-

bursalia). The 6 genera listed above are all

monotypic, except Opisthobursa. A more detailed

list of them including the type locality of each

species and related publications will be found in a

previous paper by Kawakatsu and Chapman [8].

Oahuhawaiiana kazukolinda described in the

present paper is the ninth retrobursal form inhabit-

ing a freshwater locality and is the first known

freshwater species in the maricolan family Bdel-

louridae Diesing, 1862 [5]. To the present, 9

genera and 12 species are known in this family,

including the species described herein. They are

as follows:

1. Genus Bdelloula Leidy, 1851 [17]

1) Bdelloura Candida (Girard, 1850) (olim

Vortex Candida) [18]. A commensal on the

horseshoe crab Limulus polyphemus along the New
England coast of the United States [see also 19-

21].

2) Bdelloura propinqua Wheeler, 1894 [22].

A commensal on L. polyphemus [see also 20, 21].

3) Bdelloura wheeled Wilhelmi, 1909 [20].

A commensal on L. polyphemus [see also 21].

2. Genus Syncoelidium Wheeler, 1894 [22]

4) Syncoelidium pellucidum Wheeler, 1894

[22].

A commensal on L. polyphemus [see also 20, 21].

3. Genus Synsiphonium Hallez, 1911 [23]

5) Synsiphonium liouvilli Hallez, 1911 [23].

Loc. Petermann Island in the Antarctic [23, 24]

and Tierra del Fuego, South Argentina [25].

4. Genus Pentacoelum Westblad, 1935 [26]

6) Pentacoelum fucoideum Westblad, 1935

[26]. Loc. Brackish water in South Sweden.

7) Pentacoelum caspium Beklemischev, 1954

[27]. Loc. Caspian Sea (Kaspiiskoe More; brack-

ish water), U.S.S.R.

5. Genus Nerpa Marcus, 1948 [28]

8) Nerpa evelinae Marcus, 1948 [28]. Loc.

Beach in the vicinity of Santos, Brazil.

6. Genus Palombiella Westblad, 1951 [29]

9) Palombiella stephensoni (Palombi, 1938)

(olim Synsiphonium stephensoni) [30]. Loc.

Oudekraal and Port Nolloth, South Africa [30];

the Islands of Tristan da Cunha in the South

Atlantic Ocean (ca. lat. 37°03 'S and long. 12°18'W)

[29].

7. Genus Siphoniella Westblad, 1952 [25]

10) Siphoniella anderssoni Westblad, 1952 [25].

Loc. Tierra del Fuego, South Argentina.

8. Genus Miava Marcus, 1954 [31]

11) Miava evelinae Marcus, 1954 [31]. Loc.

South Pacific coast of South Chile.

9. Genus Oahuhawaiiana Kawakatsu

et Mitchell, 1984

12) Oahuhawaiiana kazukolinda Mitchell et

Kawakatsu, 1984. The new species in the new

genus described herein. Loc. See foregoing

section.

Of the 9 genera listed above 7 are monotypic.

The genus Bdelloura includes 3 species. Of these

12 species, 11 (except for Oahuhawaiiana

kazukolinda) are inhabitants of marine waters,

if 2 Pentacoelum species from brackish water

localities be included. The 3 Bdelloura species,

all of them commensal on Limulus, are unpig-

mented, have the adhesive zone expanded into a

caudal adhesive disk, and have numerous testes.

Syncoelidium pellucidum, the other commensal on

Limulus, is a pigmented form without adhesive

organ and having a rather limited number of

testes. The remaining 8 species are free-living.

The species of the genera Pentacoelum (white in

color and without eye-pigment), Nerpa (white in

color) and Siphoniella, have only a pair of testes

in the prepharyngeal region. Synsiphonium

liouvilli has numerous testes. The species of the

genera Palombiella (a pigmented form) and Miava

(a pigmented form) have a rather limited number

of testes.

A slight resemblance in the genital anatomy is

found between Miava evelinae and Oahuhawaiiana

kazukolinda. The former has an elongated, corn-

shaped penis with a lumen separated h

diaphragm into a tubular bulbar cavity

ejaculatory duct (the original author used

Samenblase). Two posterior, spherical
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bursa (Bursae seminales), each of which opens

ventrally as a female genital pore (Vaginalporen),

receive ovovitelline ducts (Ovovitellodukte) which

form a short common duct opening into the female

genital canal (weiblicher Genitalkanal) and into

the seminal bursa (Uterus) [31, see figs. 53, 55 and

56 on p. 103]. These characters of the genital

anatomy of Miava evelinae are, however, quite

different from those of Oahuhawaiiana kazukolinda.

More detailed descriptions of the general ap-

pearance, histology, and genital anatomy of the

8 genera {Bdelloura, Syncoelidium, Synsiphonium,

Pentacoelum, Nerpa, Palombiella, Siphoniella, and

Miava) are found in the revised key of the "Familie

:

Bdellouridae" [31, see pp. 35-36; see also 28].

Oahuhawaiiana kazukolinda, the present new

species, is characterized as follows: living animal

small (less than 8 mm in length), pigmented, with

a pair of eyes; epigean freshwater inhabitant of

the Manoa Stream in Honolulu, Oahu Island,

Hawaii (known only from the type locality); head

of low triangular form with a pair of gentle auric-

ular expansions accompanied by a pigment-free

sense organ on each; with a single pharynx;

dorsal testes moderately large, 25 to 30 in total

number, on either side extending from a level just

anterior to the ovaries to the posterior level of the

female genital pores
;
penis bulb large, hemiglobose

in shape and weakly muscular with a narrow,

rounded bulbar cavity into which a long common
sperm duct enters (the two sperm ducts form well-

developed spermiducal vesicles on each side of the

bulb) ; symmetrical penis papilla large, moderately

long, conical in shape, weakly muscular, and with

a narrow ejaculatory duct; male genital antrum

large, cup-shaped, and opening into the common
genital pore; two ovaries in the usual anterior

position (each ovary contains 3 to 5 ova); two

female genital pores, posterior to the common
genital pore, lead into the copulatory bursae,

each having a narrow, long, bursal canal opening

into the posterior part of the female genital canal

separately from the ventral side; female genital

canal long, wide, and opening into the common
genital antrum anteriorly and into the cavity of

the sin^ seminal bursa posteriorly; seminal

bursa connecting to an intestinal cross-link by a

long, narrow, ieminal bursa-intestinal duct;

ovovitelline ducts separately entering the middle

part of the female genital canal (anterior part of

the canal accompanied by erythrophilic shell

glands); non-stalked cocoon spherical in shape

(0.3-0.4 mm in diameter).

ECOLOGICAL NOTES

Manoa Stream, the type locality of the present

new species Oahuhawaiiana kazukolinda, is a nar-

row, stony stream and is about 3.5 km from

Waikiki beach. A more detailed description of

this locality and its photograph are found in a

previous paper, together with the taxonomic

description of Dugesia dorotocephala collected

there [4].

According to Mr. Tanaka's observation, the

amount of water in this stream varies considerably.

Six cocoons were collected on 18 June 1966 at the

type locality, and 4 juveniles were hatched from

each of 2 of these within two weeks [1]. Although

D. dorotocephala was also collected from two other

localities in Honolulu, no specimens of the present

new species were obtained from them [1, 2, 4].

ACKNOWLEDGMENTS

We wish to express our thanks to Mr. Ichird Tanaka,

Miyako Technological High School, Okinawa Pref.,

Japan, for his kindness of supplying the invaluable

material and the ecological data described in the

present paper. We are also indebted to Dr.

Yuki-hisa Hirao, Wakayama Medical College, Japan,

for supplying additional data of the Manoa Stream.

We also wish to thank Dr. Roman Kenk, U.S. Na-

tional Museum of Natural History, Smithsonian

Institution, Washington, D.C., U.S.A., for some
pertinent literature items as well as his kind discussion

about the taxonomic status of the present new species,

and for his reading of this manuscript. Thanks are

also due to the following colleagues who kindly supplied

some pertinent literature to Kawakatsu: Dr.

Elvetio Ghirardelli, of Universita di Trieste, and

Dr. Enrico Vannini, of Universita di Bologna, Italy,

and Dr. Ulrich Ehlers, of Universitat Gottingen,

West Germany.

REFERENCES

1 Tanaka, I. (1967) Letters to Dr. Kawakatsu

from Honolulu on Hawaiian freshwater planarians

observed (with an appendix written by M.



Oahuhawaiiana kazukolinda from Honolulu 499

Kawakatsu). Collect, and Breed., Tokyo, 29:

150. (In Japanese)

2 Tanaka, I. (1968) Letters to Dr. Kawakatsu

from Honolulu and Oswego on freshwater

planarians observed (with an appendix written

by M. Kawakatsu). Collect, and Breed., Tokyo,

30: 38-39. (In Japanese)

3 Woodworth, M. W. (1897) Contributions to the

morphology of the Turbellaria, II: On some

Turbellaria from Illinois. Bull. Mus. comp.

Zool. Harvard Coll., 31: 1-164-pl. 1.

4 Kawakatsu, M., Mitchell, R. W., Hirao, Y.-H.

and Tanaka, I. (1984) Occurrence of Dugesia

dorotocephala (Woodworth, 1897) (Turbellaria,

Tricladida, Paludicola) in Honolulu, Hawaii.

Biol. Mag. Okinawa, (22).

5 Diesing, K. M. (1862) Revision der Turbellarien.

Abt. Dendrocoelen. Sitz. mat.-nat. CI. Akad.

Wiss., Wien, 44: 485-578.

6 Gourbault, N. (1978) Une nouvelle planaire

primitive d'origine marine, Turbellarie Triclade de

Polynesie. Cahiers Biol. Mar., 19: 23-36 + pl. 1.

7 Benazzi, M. (1981) Debeauchampia anatolica n.

gen. n. sp., a retrobursal freshwater planarian

from Turkey. Boll. Zool., 48: 107-111.

8 Kawakatsu, M. and Chapman, P. (1983)

Mitchellia sarawakana gen. et sp. nov. (Turbel-

laria, Tricladida, Maricola), a new freshwater

planaria from Water Polo Cave, Sarawak, East

Malaysia. J. speleol. Soc. Japan, 8 : 21-24.

9 Benazzi, M. (1972) Notizie preliminari sulle

planarie raccolte nella seconda spedizione Lincea

in Messico. Att. Acad. Naz. Lincei, Rend. CI.

Sci. fis., mat. nat., (8), 52: 403-405.

10 Mitchell, R. W. and Kawakatsu, M. (1972) A
new family, genus, and species of cave-adapted

planarian from Mexico (Turbellaria, Tricladida,

Maricola). Occ. Pap., Mus. Texas Tech. Univ.,

(8): 1-16.

11 Benazzi, M. (1976) Opisthobursa josephinae, a

new troglobitic planarian from Chiapas, Mexico.

Att. Acad. Naz. Lincei, Rend. CI. Sci. fis., mat.

nat., (8), 59 (for 1975): 533-536+pis. 1-2.

12 Kawakatsu, M. and Mitchell, R. W. (1983)

Record of a cave-adapted planarian from Gua-
temala (Turbellaria, Tricladida, Maricola). Annot.

zool. Japon., 56: 291-298.

13 Marcus, E. (1946) Sdbre Turbellaria Brasileiros.

Zoologia, Fac. Filos., Cienc. Let. Univ. Sao

Paulo, (11): 5-250 ( - pis. 1 30) - pi . 3 1

.

14 Ball, I. R. (1977) A new and primitive retro-

bursal planarian from Australian freshwaters

(Platyhelminthes, Turbellaria, Tricladida). Bijdrag.

Dierkunde, 47: 149-155.

15 Benazzi, M. and Giannini. E. (1973) A re-

markable cave planarian : Opisthobursa mexicana

Benazzi, 1972. Accad. Naz. Lincei, Quaderno,

(171) (Subterranean Fauna of Mexico, Part II:

Further Results of the Italian Zoological Missions

to Mexico, Sponsored by the National Academy
of Licei, 1969 and 1971): 47-54} pis. \-A.

16 Ball, I. R. (1974) A contribution to the phylogeny

and biogeography of the freshwater triclads

(Platyhelmithes: Turbellaria). In "The Hyman
Memorial Volume - Biology of the Turbel-

laria". Ed. by N. W. Riser and M. P. Morse,

McGraw-Hill Book Co., New York, pp. 339-401.

17 Leidy, J. (1851) Helminthological Contribu-

tions. — No. 3. Proc. Acad. nat. Sci. Phila.,

5 (for 1850): 239-244.

18 Girard, C. (1850) Descriptions of two marine

species of Planariae. Proc. Boston Soc. nat.

Hist., 3: 264.

19 Girard, C. (1852) Descriptions of two new
genera and two new species of Planaria. Proc.

Boston Soc. nat. Hist., 4: 210-212.

20 Wilhelmi, J. (1909) Tricladen. Fauna und Flora

des Golfes von Neapel und der angrenzenden

Meeres-Abschnitte, Monogr. (32), Berlin, pp. i-

xii+ 1^105 + pis. 1-16.

21 Wilhelmi, J. (1911) Citate zur Systematik der

marnen Tricladen. Ein Nachtrag zur Seetricladen-

Monographie. Arch. Naturg., (77 Jahrg.), 1 (2):

41-119.

22 Wheeler, W. M. (1894) Syncoelidium pellucidum,

a new marine Triclad. J. Morphol., 9: 167-

194-hpl. 8.

23 Hallez, P. (1911) Un Bdellouridae non parasite

des mers antarctiques. C. R. Ac. Sci., Paris,

152: 461-463.

24 Hallez, P. (1913) Vers Polyclades et Triclades

Maricoles. Deuxieme Exped. Antarct. Franc.

1908-1910, Sci. Nat., Paris, pp. 1-70+ pls. 1-9.

25 Westblad, E. (1952) Turbellaria (excl. Kaly-

ptorhynchia). Further Zoological Results of the

Swedish Antarctic Expedition 1901-1903 under

the Direction of Dr. Otto Nordenskjold, 4 (8),

Stockholm, pp. 1-55.

26 Westblad, E. (1935) Pentacoelum fucoideum m.,

ein neuer Typ der Turbellaria metamerata. Zool.

Anz., Ill: 65-82.

27 Beklemischev, V. N. (1954) Resnichnye chervi

(Turbellaria) Kaspilskogo Moria. II. Tricladida

Maricola. Biul. M. O-va Isp. Prirody. otd Biol.,

59 (6): 41-44. (In Russian)

28 Marcus, E. (1948) Turbellaria do Brasil.

Zoologia, Fac. Filos., Cienc. Let. Univ. Sao

Paulo, (13): 111-243 ( | pis. 1-20).

29 Westblad, E. (1951) Turbellarians of 1

da Cunha. Results of the Norwegian S

Expedition to Tristan da Cunha 1937

Oslo, pp. 1-8.



500 M. Kawakatsu and R. W. Mitchell

30 Palombi, A. (1938) Turbellari del Sud Africa. Lund University Chile Expedition 1948-49, 11.

Arch. Zool. ital., 25: 329-383 (+ 1 folder)+ pi. 9. Lunds Univ. Arssk., (N.F. Avd. 2), 49 (13), Lund,
31 Marcus, E. (1954) Turbellaria. Reports of the pp. 1-114.


